MATERIALS AND METHODS

101
Animal Experiment and Manure Collection
102
To generate manure for composting experiments, nine healthy yearling Hereford steers 103 (body weight: 341 ± 35 kg) were selected for homogeneity of body weight, housed in individual 7 pens and adapted to a grain-based diet gradually over 28 days. None had a history of antibiotic 105 treatment. After the diet adaptation period, the steers were fed a basal diet containing corn silage 106 (45%) and non-medicated or medicated grain mix (55%) for seven days and offered free choice 107 water. Three steers were fed chlortetracycline plus sulfamethazine at 350 mg of each 108 antibiotic/steer d -1 and three steers were fed tylosin at 11 mg kg -1 feed. The three remaining 109 steers were fed the basal diet containing non-medicated grain mix. The steers were fed a 110 restricted amount of feed (~9 kg dry weight) to ensure complete consumption of antibiotic doses.
111
Total collection (feces and urine) was conducted from d 3 to 7 post-treatment and manure from d 112 3 (when peak excretion of antibiotic resistance genes was expected) was used for the composting 113 experiment. Manure from control steers served as control beef manure.
114
To generate dairy manure, six healthy, peak lactation dairy cows and three cows at the 
Statistical Analysis
182
All data were analyzed using the GLIMMIX procedure in SAS (SAS Institute Inc., Cary, 
211
The temperature profile during turned compost of dairy or beef manure with or without 
Physico-chemical Parameters
229
Moisture content was influenced by the interaction of manure type and composting 230 approach (P < 0.05; Supplemental Table S1 ). Average moisture content across all sampling days 231 (59 to 61%) did not differ between manure types during turned composting and was consistent 232 with a range reported to be optimal for biodegradation during composting (Richard et al., 2002) .
233
Static composted beef manure with no antibiotics had lower moisture content compared to static 234 composted dairy manure with no antibiotics (48 vs. 56%; P < 0.05). The interactions of manure 235 type by day and composting approach by day also influenced the moisture content (P < 0.05;
236
Supplemental Table S1 ). Moisture content in dairy compost did not vary with time, but beef 
244
Manure type and composting approach did not influence total carbon (TC) concentration
245
(Supplemental Table S Table S1 ). Static compost had higher concentrations of TN compared to turned Table S1 ), pH, EC, and ash content was 257 observed, but there was no major influence of antibiotic residues or composting method
258
(Supplemental Table S2 of chlortetracycline was rapid during first 2 weeks of composting (Fig. 2) . In static compost,
265
chlortetracycline concentration was reduced by 33 and 60% of its initial concentration after 4 and 266 14 d of composting, respectively (Supplemental Table S3 ). Turned composting was effective in 267 removing chlortetracycline by 54 and 73% of d 0 concentration after 4 and 14 d, respectively.
268
After 2 weeks, removal was relatively slower in both static and turned composting with were 1200 and 992 ng g -1 dry compost, respectively. The transformation pattern for (Supplemental Fig. S1 ). Removal of sulfamethazine was >90% of initial concentration in static 286 and turned compost after 14 and 7 d of composting, respectively (Supplemental Table S3 ).
287
However, relatively slower transformation after 2 weeks resulted in only 1 and 5% additional 
296
The initial concentrations of tylosin in static and turned antibiotic beef compost were 49.3 297 and 36.1 ng g -1 , respectively. The mean concentration of tylosin increased in the first week and 298 then declined in both compost types (Fig. 2) . Similarly, the concentration of tylosin in spiked Transformation of the four beef antibiotics followed a bi-phasic pattern, except for 337 tylosin in static compost (Fig. 2, Supplemental Fig. S1 ). Each phase followed first order kinetics,
338
with distinct transformation rate constants ( first phase were higher than those in the second phase, consistent with a general slow-down of 344 transformation after 2 weeks (Table 1) .
345
Other than sulfamethazine, the half-lives of beef antibiotics were not influenced by 346 composting approach (Table 2 ). The half-life of sulfamethazine during the second phase of static 347 composting was higher compared to turned composting (73.7 vs. 21.5 d; Supplemental Table   348 S6). Overall, the half-lives of antibiotics in the first phase were significantly shorter compared to 349 those in the second phase, consistent with their higher transformation rate constants (Table 2) .
350
During static composting, the half-life of sulfamethazine for the first phase was shorter compared 351 to the second phase (2.03 vs. 73.7 d -1 ; Supplemental Table S6 ). Table S4 ). In static and turned compost, of pirlimycin in both static and turned compost followed first-order kinetics (Fig. 3) , with no 20 significant difference in transformation rate constants between static and turned compost ( --------------------------------------------------- ----------------------------------------------d----------------------------------------------- 05 -- † Effect of composting reflects first phase data and effect of phase reflects turned composting data for tylosin transformation. ‡ Pirlimycin transformation followed single phase first order kinetics. § Static and turned are static and turned composting approaches.
